Nucleotide sequence of the Synechococcus sp. PCC7942 branching enzyme gene (glgB): expression in Bacillus subtilis.
The nucleotide sequence of the Synechococcus sp. PCC7942 glgB gene has been determined. The gene contains a single open reading frame (ORF) of 2322 bp encoding a polypeptide of 774 amino acids (aa) with an Mr of 89,206. Extensive sequence similarity exists between the deduced aa sequence of the Synechococcus sp. glgB gene product and that of the Escherichia coli branching enzyme in the middle portions of the proteins (62% identical aa). In contrast, the N-terminal portions shared little homology. The sequenced region which follows glgB contains an ORF encoding 79 aa of the N terminus of a polypeptide that shares extensive sequence similarity (41% identical aa) with human and rat uroporphyrinogen decarboxylase. This suggests that the region downstream from glgB contains the hemE gene and, therefore, that the organization of genes involved in glycogen biosynthesis in Synechococcus sp. is different from that described for E. coli. A fusion gene was constructed between the 5' end of the Bacillus licheniformis penP gene and the Synechococcus sp. glgB gene. The fusion gene was efficiently expressed in the Gram+ micro-organism Bacillus subtilis and specified a branching enzyme with an optimal temperature for activity similar to the wild-type enzyme.